Effects of modulation of tissue activities of DT-diaphorase on the toxicity of 2,3-dimethyl-1,4-naphthoquinone to rats.
The enzyme DT-diaphorase mediates the two-electron reduction of quinones to hydroquinones. It has previously been shown that the toxicity of 2-methyl-1,4-naphthoquinone to rats is decreased by pre-treatment of the animals with compounds that increase tissue levels of this enzyme. In contrast, the severity of the haemolytic anaemia induced in rats by 2-hydroxy-1,4-naphthoquinone was increased in animals with high levels of DT-diaphorase. In the present experiments, the effect of alterations in tissue diaphorase activities on the toxicity of a third naphthoquinone derivative, 2,3-dimethyl-1,4-naphthoquinone, has been investigated. This compound induced severe haemolysis and slight renal tubular necrosis in control rats. Pre-treatment of the animals with BHA, a potent inducer of DT-diaphorase, diminished the severity of the haemolysis induced by this compound and abolished its nephrotoxicity. Pre-treatment with dicoumarol, an inhibitor of this enzyme, caused only a slight increase in the haemolysis induced by 2,3-dimethyl-1,4-naphthoquinone, but provoked a massive increase in its nephrotoxicity. Modulation of DT-diaphorase activity in animals may therefore not only alter the severity of naphthoquinone toxicity, but also cause pronounced changes in the site of toxic action of these substances. The factors that may control whether induction of DT-diaphorase in animals will decrease or increase naphthoquinone toxicity are discussed.